Stage in renal failure (GFR) Depends on blood pressure; nearly always needed when GFR is below 10 Liberalize diet and start About 2 About 4 intermittent dialysis their effect and we are currently comparing the Giovannetti diet with a conventional 20 g protein diet of approximately equal calorific value. In the first 3 patients studied there has been a further fall in urea production rate on changing to the Giovannetti diet suggesting that the high essential amino acid content has an important additional effect.'
We have administered 20 g protein diets with Hycal and Giovannetti diets, usually with the same supplement, to 50 patients in pre-terminal renal failure and can confirm their effectiveness as long as the patient can eat the whole diet. Sometimes a period of dialysis is necessary initially to restore appetite before the diet is effective. In the minority of patients who remain normotensive to the end, low protein dieting is outstandingly successful and we have patients living outside hospital, albeit precariously, with GFRs of 1-5-2-0 ml/min.
Sodium andPotassium
Although sodium and potassium requirements are very variable in early renal failure and supplements are sometimes required, some restriction of both cations is usually necessary by the time a Giovannetti diet is prescribed. If the patient is hypertensive, sodium should be restricted and diuretics avoided if possible even if they are still effective.
Very rigid sodium restriction is required in the patient with malignant hypertension and a GFR below 10 ml/min. This makes dietary management so difficult that these patients have to be started on ' This has now been confirmed in 8 of 10 patients intermittent heemodialysis at a stage when their urnmia may not be critical; we have seldom succeeded in managing a patient with malignant hypertension and a GFR below 4 ml/min without dialysis.
Control of electrolyte intake calls for close cooperation between dietitian and biochemist, since there are many local variations in composition of foods and beverages. Brands of 'orange squash' on sale in Newcastle, although superficially similar and all, reputedly, derived from oranges, have potassium contents varying from 2 to 17 mEq/l. Draught and bottled beers have sodium contents from less than 1 to over 7 mEq/l.
We are indebted to Dr S Shaldon for pointing out the importance of pre-boiling potatoes in order to reduce their high potassium content. We have also been impressed with the importance of omitting salt from the water since it diffuses into the vegetable to a surprising degree, even when the boiling water is drained immediately after cooking (Table 1) .
A summary of our current practice in diefary management is given in Table 2. Surgical Problems of Renal Failure by John Swinney MC FRCS (Newcastle upon Tyne) Most patients suffering from renal failure have a reduced functional nephron mass as a result of parenchymal disease but a few cases of urnmia are due to obstruction of the drainage system of the urinary tract, which effectively slows down metabolite excretion. If the obstruction can be removed before permanent damage to the excretory system occurs, a good functional result may be expected; unfortunately a majority are complicated by infection proximal to the obstructing lesion, which accelerates pyelonephritic changes, making a complete recovery unlikely.
Section of Urology
Renal calculi may form behind an obstruction but may form without a predisposing factor. They may damage the contiguous parenchyma but more often cause obstruction to the passage of urine out of the kidney and are also frequently associated with infection.
It is well known that these conditions, obstruction, calculosis and infection acting singly or together, may be relieved by surgery but, in severely uremic patients, immediate surgery although desirable may be impossible because they are such poor risks (Stein & Wiersum 1959) ; operative interference may be fatal. Since dialysis became generally available, it has become possible to reduce the degree of uremia rapidly in some of these cases to a point where surgery may be performed with safety (Parsons 1954 , 1960 , Parsons et al. 1961 . As a corollary to this, when operations are contemplated on cases of bilateral renal disease or solitary kidneys or after transplantation, where recovery of renal function is in doubt and may be delayed after surgery, the availability ofdialysis post-operatively gives a sense of security.
The frontiers of renal surgery have thus been extended and many lives saved which would otherwise have been lost. There are now many examples of the use of dialysis to reduce uremia in urological practice, both pre-and post-operatively.
The most interesting cases are those patients who are admitted in severe uremia and are comatose or too ill to give a history; sometimes a history is obtainable from relatives but, in many, urgent relief of the uremic condition is necessary as a life-saving procedure before anything else can be attempted. Emergency admissions like these have a recognized clinical pattern: they are stuporous or in actual coma and are frequently cedematous due to overhydration; they demonstrate air-hunger due to acidosis, pulmonary oedema and anemia, and may be vomiting or have diarrhoea, either of which may be blood stained; cardiac irregularities may be present due to potassium retention and they may be hypertensive; there may be oliguria or complete anuria. In such cases the first essential is to regain control of the chemical and fluid balance and this involves emergency electrolyte studies and heemoglobin estimations.
It may be possible, in less severe cases, to correct the fluid balance and electrolyte imbalance by parenteral therapy but the quickest way to help these patients is by dialysis. The choice lies between peritoneal dialysis and hlmodialysis. On the whole, although technically peritoneal dialysis is easier to arrange and can be carried out in a ward without speical equipment, hiemodialysis is more efficient and more rapidly effective.
Once the acute emergency is past, the electrolyte imbalance corrected and excess of fluid removed, a history may be obtainable and may give a lead to the cause of the renal failure; there may be a history of calculus disease in the past or of operations in the loins: the manner in which the uramia developed is also of significanceif the urinary output gradually slowed down it is suggestive of a parenchymal lesion, while a sudden anuria in a previously healthy patient is more suggestive of obstruction. Clinical examination may not be of much help but examination of the urine is of great importance if any is obtainable; if the patient is unable to urinate a decision must be taken whether to risk passing a catheter and possibly introduce infection into the bladder; each case must be judged on its merits but, with careful aseptic technique, the value of the examination may outweigh the dangers of the procedure.
More important are the X-ray investigations: an immediate plain film shows the renal outlines and the presence of calculi, although uric acid calculi may not be visible (an intravenous pyelogram is useless because the renal function is not good enough, even with infusion techniques, to give an adequate concentration of contrast medium). We, therefore, procede immediately to cystoscopic examination. The urethra is calibrated to determine if there is any obstruction in the lower urinary tract and bilateral retrograde pyelograms are then attempted. In some cases no pathological lesion of the drainage system is apparent, and then it is possible to conclude that the cause of the renal failure is situated entirely in the renal parenchyma. If a lesion is found in the drainage system its location and nature can be deduced and a decision made about its removal or correction and definitive treatment planned.
Sometimes one or both ureteric catheters are blocked by an obstruction in the ureter. If a catheter can be manipulated beyond the obstruction it may be worth leaving it indwelling to drain the kidney and relieve infection; this preliminary drainage through a ureteric catheter may avoid further dialysis. On occasion catheters have been left indwelling for six or seven days without illeffects; careful closed drainage is, of course, employed. If it is impossible to pass a catheter up one or both ureters the next step should be an immediate diversionary procedure, which may IO? entail nephrostomy. A unilateral nephrostomy in a severely ill patient may be life-saving but occasionally in obese and very cedematous patients it may be very difficult to make an adequate nephrostomy and one may have to be content with pyelostomy or even ureterostomy. When the condition of the patient is satisfactory a planned operation to correct the condition causing the uremia is undertaken. Very occasionally this is impossible and a permanent diversion has to be made.
Conclusion
Conditions causing severe renal failure which are amenable to surgical correction may be made less hazardous by pre-or post-operative peritoneal or hemodialysis. Operations to remove obstruction and calculi may more safely be undertaken whenr the level of urnmia has been reduced by these methods. The degree of recovery depends on the extent of permanent parenchymal disease. Management of an uncomplicated case of primary pelvic hydronephrosis presents few problems. However, in a series of 200 cases (Roberts & Slade 1964) in which the natural history was discussed there were certain complications needing special investigation and management. The symptomless hydronephrosis presents a problem in policy. Thirty-five of our 200 cases were completely symptomless, 30 being found at autopsy and 5 in the course of routine examination. Several more presented with mild symptoms not in themselves indications for surgery.
Papers
Some have thought that the early hydronephrosis causing few or no symptoms is unlikely to develop further and can safely be left untreated. It is true that in some instances no complications ensue but that slow deterioration and loss of parenchyma seems inevitable is shown by the 30 patients in whom a gross hydronephrosis, unsuspected during life, was discovered at autopsy carried out for other reasons.
Several patients suffered either a slow or sudden unpredictable deterioration in the hydronephrosis leading to radiological nonfunction, pyonephrosis or return of symptoms; in some instances nephrectomy became necessary when earlier conservative surgery would have preserved the kidney. However, late treatment on some of these long-standing cases can be surprisingly effective. Serial pyelography is essential in the long-term follow up of such cases even though surgery is not immediately contemplated. Associated calculus: All cases in which the stone was primary and the hydronephrosis secondary are excluded. In our series calculus was associated with a hydronephrosis in 11 cases: 5 had sterile urine and 6 were infected by B. proteus. Three had had a simple pyelolithotomy done some years previously and the hydronephrosis left untreated; in one of these a large staghorn calculus had developed and subsequent nephrectomy revealed an adenocarcinoma of the renal pelvis.
Hydronephrosis with calculus formation and B. proteus infection appears to be a particular hazard and strenous efforts must be made to sterilize the urine in the post-operative period, -otherwise there is a recurrence of the calculus. Three of the 6 patients so infected underwent secondary nephrectomy.
Calculus formation can be iatrogenic. It was the practice of some of us to use fine (gossamer) monofilament nylon in operations for pyelo-
